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CROSS REFERENCES TO RELATED APPLICATIONS 
fOOOll This application is a U.S. national stage application of International 
Add. No. PCT/FI2003/000860. filed Nov. 13. 2003. the disclosure of which is 
incorporated by reference herein. This application claims priority on Finnish 
5 Add. No. 20022030. filed Nov. 14. 2002. 
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STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER 
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT 
[Q0021 Not applicable. 
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BACKGROUND OF THE INVENTION 
[00031 The invention relates to a method [as defin e d in the p r e ambl e of claim 1 
JandHoJ an arrangement [ as defined in t h e preamble of claim 4] for controlling 
the position and/or force of an elongated rolling device in the roll nip between two 
elongated rolling devices in paper and board machines. 

[00041 The nip pressure in a roll nip between two rolls and the opening and closing 
of the roll nip are adjusted with hydraulic means connected to said rolls, such as 
hydraulic cylinders. For nip pressure control, suitable measuring means are first used 
for measuring the force/pressure generated by the roll in the roll nip, the control 
logic of the control system converts an analogfttej measurement signal into a digital 
signal and transmits a control signal in digital form to the control valve in charge of 
changing the nip pressure. The digital control signal is converted into analogfnef 
form by the control valve, and then the control valve controls the fluid flow entering 
and leaving the hydraulic means. Such a manner of controlling nip pressure has 
noticeable shortcomings, of which the major ones relate to disappearing data content 
as an analogftre} measurement signal is converted into digital form and a digital 
control signal is subsequently converted into a control signal. 

[00051 There are frequently also problems caused by the fact that the same 
relatively large- sized control valve, such as a proportional valve, is used for 
controlling both the force exerted by the roll on the backing roll in the roll nip 
between the rolls and also the roll position relative to the backing roll. This problem 
is particularly tangible in reelers, because, as the ffibre ffiber web is reeled around 
the reel core, the reel core needs to be continuously shifted away from the reeling 
cylinder. However, meanwhile it is necessary to maintain the nip pressure between 
the reel core and the reel cylinder on a determined level. The shift of the location of 
the reel core requires relatively large movements of the piston of the hydraulic 
means and also changes of the fluid pressure prevailing in the compression cylinder, 
whereas changes of the nip pressure can be achieved with considerably smaller 
piston movements and changes of the fluid pressure in the compression cylinder, 
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entraining a tendency to cause control fluctuation and vibrations in the roll/rolls. In 
practice, due to the great mass of the control valve and the consequently slow 
changes of the flow volume in the hydraulic means, it is often difficult or even 
impossible to actively attenuate roll vibrations caused by control fluctuation by 
means of control engineering means. 

[00061 Controlling hydraulic means by current control valves such as servo valves 
and proportional valves is awkward and inaccurate, because the required valves are 
bulky and slow, and thus have poor control resolution. In addition, the control valves 
themselves might cause control fluctuation and vibrations in the rolling devices by 
their own operation. 

[00071 The purpose of the invention is to eliminate the prior art inconveniences. 
Thus, the first purpose of the invention is to achieve a system for controlling the 
location and the force of the roll, allowing the same hydraulic means to accurately 
control both the location of the roll relative to the backing roll in the roll nip and also 
the nip pressure (= force) generated by the roll in the roll nip, substantially without 
control fluctuation. A second purpose of the invention is to achieve an active manner 
of control enabling efficient attenuation of roll vibrations, 
t 

Th e g o als defined ab o v e ar e achi e ved by means of t he m e th o d and arrangement 

of t h e inv e ntion. 

t 
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SUMMARY OF THE INVENTION 
[00081 The invention relates to a method [as defined in claim 1 ]a nd to an 
arrangement [ as defin e d in claim 4] for adjusting the location and/or force of an 
elongated rolling device in the roll nip between two elongated rolling devices. 

100091 T he invention is based on the feature of controlling the nip pressure of a 
roll nip and the opening and closing of the roll nip with a hydraulic means, the 
volume flow arriving to the hydraulic means being at least partly controlled by a 
digital valve pack. The control signals utilifsfzed by the digital valve pack and 
transmitted by the control system are both in digital form, achieving the notable 
benefit over analogfttej valves that control information does not require conversion 
from digital to analogfnej form, so that no information will be lost while a digital 
control signal from the control system is converted into an analogfttej control signal. 

[00101 Use of the digital valve pack as switch means, allows very accurate control 
of the volume flow reaching the hydraulic means; thus, for instance, replacement of 
a large proportional valve with a digital valve pack containing 12 on/off digital 
valves provides a control resolution of 4096 different volume flows. What is more, 
on/off digital valves have markedly fast operation, so that the same digital valve 
pack allows control of the same hydraulic means both during shifts of the roll 
location, requiring large volume flow changes, while closing and opening of the roll 
nip, and also during changes of the nip pressure requiring relatively small volume 
flow changes. 

[00111 In this patent application, at least one of the rolling devices in the roll nip 
between two elongated rolling devices is a roll used in paper and board machines, 
such as a calendaring roll or a reeler roll. The other of the rolling devices can then be 
a roll or an elongated roll-like array, such as a doctor blade, or the blade of a coating 
applicator used in ffibre ffiber web coating, without being confined to these, 
however. 
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[00121 A digital valve stands for a valve having n (NUMBEROFVALVES) states; and 
between two successive states, the valve is driven directly from the first state to the 
second state. 

[00131 T he valve preferably has two states; it is either completely open or 
completely closed. When the valve is open, it is permeated by the entire volume 
flow rate of fluid allowed by this particular valve, and when the valve is closed, it is 
not permeated by fluid at all. In this application, a digital valve having two states is 
also referred to as an on/off valve and an on/off digital valve. A digital valve may 
have more than two states, and then the valve is driven stepwise from one state to 
another. The digital valve preferably has three positions; the valve transmits fluid 
flow into a first and a second direction, or then the valve does not transmit fluid. A 
digital valve pack including such digital valves having three states then has N 3 states, 
in which N is the number of valves in the digital valve pack. 

[00141 In the method of the invention for adjusting the location and/or force of an 
elongated rolling device in the roll nip between two elongated rolling devices in 
paper and board machines, the location of the rolling device relative to the other 
rolling device and/or the force exerted by the rolling device on another rolling device 
or any variable acting on these are measured, and the measured variable value is 
compared with the set value of said variable to obtain the difference value of the 
variable. The difference value is used for adjusting the location of the rolling device 
relative to the other rolling device and/or the force exerted by the rolling device on 
the other rolling device. The fluid pressure of the hydraulic means and/or the flow 
velocity of the liquid to the hydraulic means is altered in order to change the 
difference value by opening and/or closing at least one digital valve in a digital valve 
pack functionally connected to the hydraulic means. 

[00151 The arrangement, in turn, includes a measurement means for measuring the 
location of the rolling device and/or the force it exerts on the other rolling device, or 
any variable acting on these, and for transmitting a measurement signal to the control 
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system. The arrangement further comprises a hydraulic means, by means of which 
the location of the rolling device is shifted relative to the other rolling device and/or 
the force exerted by the rolling device on the other rolling device in the roll nip is 
changed, a switch means for adjusting the volume flow of the hydraulic means, a 
control system for receiving a measurement signal and for comparing the 
information in the measurement signal with the set value of the variable in order to 
provide a control signal and to transmit it to the switch means. The switch means has 
receive means for receiving and processing a control signal and also at least one 
digital valve pack, which comprises digital valves, preferably on/off digital valves, 
which can be switched on and off on the basis of a control signal, so that the fluid 
pressure of the hydraulic means and/or the flow velocity of the liquid to the 
hydraulic means change. 

[00161 In a preferred embodiment of the invention, the fluid pressure of the 
hydraulic means and/or the flow velocity of the fluid to the hydraulic means is 
changed on the basis of a digital control signal from the control system by means of 
the digital valve pack, without converting the control signal into analogfttet form in 
the meantime. Then the measurement means generates an analogfttej measurement 
signal, on the basis of which the control system transmits a digital control signal to 
the digital valve pack that changes the flow rate and/or the fluid pressure of the 
hydraulic means. 

[00171 In the invention, the control signals received and used by the digital valve 
pack are digital and the control signals from the control system to the digital valve 
pack are already in digital from, so that the control signal does not require 
conversion from digital form into analogftrej form, as would be the case if the liquid 
flow of the hydraulic means were adjusted with an analogfttej control valve. This 
achieves the marked advantage over analogftie} valves, that control information 
cannot be lost between the control system and the switch means (digital valve pack). 

[00181 In another preferred embodiment of the invention, the location of the 
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rolling device in the roll nip and the force it exerts on another rolling device in the 
roll nip are adjusted by the same hydraulic means and the amount and velocity of 
said volume flow of the hydraulic means are changed by means of one or more 
digital valve packs. 

f00191 In a further preferred embodiment of the invention, the measurement means 
performs measuring of the amplitude and frequency of the roll vibration and the 
control system determines the counter vibration for this rolling device vibration 
(difference value), on the basis of which selected digital valves in the digital valve 
pack are opened and closed. The counter vibration should be such that the amplitude 
of the measured roll vibration decreases towards its set value. 

[00201 In the last mentioned embodiment of the invention, a digital valve pack 
allows for active vibration attenuation of the roll in a roll nip, unlike analogfttej 
control valves. Using digital valves, the volume flow of the hydraulic means can be 
rapidly and accurately increased and decreased with good volume flow resolution, so 
that even minor vibrations in the roll nip can be attenuated. This offers the further 
potential feature of using the digital valve pack alongside a conventional analogfttej 
control valve, such as a proportional valve; the control valve serves to open/close a 
roll nip between the rolling device and possibly also to control the nip pressure 
between two rolling device in the roll nip. The vibration of the rolling device in the 
roll nip is attenuated with active control operations by using digital valves alongside 
the analogfttej valves mentioned above for controlling the volume flow to and from 
the hydraulic means. 

[00211 The invention is described below in further detail with reference to the 
accompanying figures. 

[Figure] 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[00221 FIG. 1 shows a roll nip between two rolls viewed from the end of the roll 
pair, and also the arrangement used for controlling the nip pressure in the roll nip. 

[Figurel [00231 FIG. 2 also shows a roll nip between two rolls viewed from the 
end of the roll pair, and the arrangement used for controlling the opening and the 
closing of the roll nip. 

[Figur e s! [00241 FIGS. 3 A and 3E show a roll nip between two rolls viewed from 
the end of the roll pair. The figures illustrate the apparatus used for attenuating 
vibrations of the roll nip. [Figur e sl FIGS. 3B to 3D show the attenuation of 
vibrations generated in the apparatuses by using the arrangement of the invention. 

[Figur e l [00251 FIG. 4 is a schematic view of the roll nip between the reel cylinder 
of a reeler and the reel core, viewed from the end of the roll pair formed by the reel 
cylinder and reel core, and also the arrangement used for controlling the location of 
the reel core of the reeler and the nip force. 

[Figui esl [00261 FIGS. 5A and 5B shows a roll nip viewed from the end of the 
pair of rolls in an apparatus used for ffibre tfiber web coating, and the arrangement 
used for opening and closing the roll nip and for controlling the nip pressure. 

[Figur e l [00271 FIG. 6A is a schematic lateral view of a multi-zone roll and of the 
control arrangement used for pressurifsjzing its different zones. [Figur e l FIG. 6B 
shows an arrangement for controlling a multinip calender using the multi-zone roll 
of [figurel FIG. 6A as the lowermost and the uppermost roll. 

[Figur e l [00281 FIG. 7A is a block view of the arrangement of the invention and 
[figur e ! FIG. 7B is a block view of the method of the invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[0029] The following examination starts with the main features of the designs and 
functions of the illustrated apparatuses and also the object to be illustrated by each 
figure. 

[Figur e ! [00301 FIG. 1 shows a simple roll nip N between the rolls of a pair 2 of 
two rolls, the nip pressure being controlled with the control arrangement 1 of the 
invention. The control arrangement comprises a hydraulic actuator 5, a measurement 
means 4, a digital valve pack 7 and a control system 3. 

[Figurel [00311 FIG. 2 also shows a simple roll nip N between the rolls of a roll 
pair 2, the roll nip being opened and closed with the control arrangement 1 of the 
invention. The control arrangement includes a hydraulic actuator 5, the pressure of 
the hydraulic fluid prevailing on different sides of the cylinder relative to the piston 
head being controlled with two separate digital valve packs 7; 7a, 7b. The operation 
of the digital valve packs is controlled by the control system 3. 

[Figurel [00321 FIG. 3 A shows a simple roll nip N between the rolls of a roll pair 
2, whose vibrations are attenuated with the control arrangement 1, which includes a 
control system 3, two digital valve packs 7; 7a, 7b, and a hydraulic actuator 5, the 
pressure of the hydraulic fluid prevailing on different sides of the cylinder relative to 
the piston head being controlled with said digital valve packs. 

[Figur e l [00331 FIG. 3B shows a vibration measured in the roll nip of the 
apparatus of [figurel FIG. 3 A, the vibration having a given amplitude Al and 
frequency f. 

[Figur e l [00341 FIG. 3C shows a counter-vibration having a phase opposite to that 
of [figur e l FIG. 3B and generated by opening and closing the valves in the digital 
valve pack, and having a frequency f and an amplitude A2. 
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[Figur e ] [00351 FIG. 3D shows an attenuated vibration in the roll nip, the 
vibration having a frequency f and an amplitude A3. The attenuated vibration is the 
sum vibration of the vibrations of ffigur e sl FIGS. 3B and 3C. 

[Figur e ! [00361 FIG. 3E illustrates a simple roll nip N between the rolls of a roll 
pair 2, whose vibrations are attenuated with the control arrangement, which includes 
a control system (not shown in the figure), a digital valve pack 7; 72 and a hydraulic 
actuator 5. The arrangement also comprises an analogfttej valve 7; 71, which serves 
for controlling the nip pressure prevailing in the roll nip and also the opening and 
closing of the roll nip. This is hence a hybrid system, whose switch means 7 includes 
both an analogfttej and a digital switch means. 

[Figur e l [00371 FIG. 4 illustrates the reel cylinder f2J22 and the reel core 21 of the 
reeler 9. The ffibrejfiber web W is reeled around the reel core 21, and in this 
conjunction, the reel core needs to be displaced as the thickness s of the ffibre jfiber 
web increases on the reel core 21. However, meanwhile, a given nip pressure needs 
to be maintained in the roll nip N in order to ensure regular reeling of the 
fftbre tfiber web around the reel core. Both the location of the reel core relative to 
the reel cylinder and the nip pressure in the roll nip between the reel core and the 
reel cylinder are adjusted by the control arrangement 1 , which includes a control 
system 3, a digital valve pack 7, measurement means 4 and a hydraulic means 5. The 
form of control signals 3 1 determine whether to change the location of the reel core 
with the digital valve pack relative to the reel cylinder, or the force F exerted by the 
reel core on the reel cylinder, i.e. the nip pressure prevailing in the roll nip. The same 
control arrangement 1 also enables attenuation of vibrations in the roll nip. 

[Figur e l [00381 FIG. 5 A shows an apparatus 10 for coating a ffibre ffiber web 

which is conventional per se, comprising a roll pair 2 of two rolls, spaced by the roll 
nip N. The ffibre ffiber web W runs obliquely from the top downward and the 
coating agent is transferred from the rolls 2 onto the ffibre ffiber web in the roll nip 
N. Inversely, the coating agent is transferred onto the surface of the rolls 2; 21, 22 at 
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coating stations (application stations) 6. 

[Figur e ] f 00391 FIG. 5B illustrates an arrangement 1 for controlling the 
fffbreffiber web coating apparatus of [figur e ! FIG. 5A, comprising a control system 
3, sensors 4, which measure the nip pressure (or the force exerted by the roll in the 
roll nip) and also the position of the roll in the roll nip. The control arrangement of 
the figure illustrates not only the application of the control system of the invention to 
a ffifare tfiber web coating apparatus, but also the processing of measurement signals 
41 from the sensors 4 by the control system 3 into control signals 31, which control 
the switch means 7, which is a digital valve pack. 

[Figurel [00401 FIG. 6A illustrates a control arrangement 1 of the invention, in 
which pressurifsjzing means 5; 51 within the mantle of a multi-zone roll 23 and 
pressurifsjzing means 5; 52 outside the roll at the roll ends are controlled in 
accordance with the invention by digital valve packs 7; 71 and 7; 72 and also the 
control system 3. 

[Figur e l [00411 FIG. 6B shows a multinip calender 20, which comprises three idle 
rolls 24 and a lower roll 23; 23b and an upper roll 23; 23 A, of which the latter have 
design and operation of the pressurifsfeing means inside and outside the rolls 
identical to those of [figur e l FIG. 6A. The figure illustrates the implementation of 
the control arrangement 1 of the invention in multinip calendars 20. Hydraulic 
actuators 5 connected both to the idle rolls and to the lower and upper rolls are 
controlled by means of digital valve packs 7, which, in turn receive their control 
signals 31 from the control system 3. 

[Figur e l [00421 FIG. 7A shows the control arrangement 1 of the invention on a 
block diagram level. The arrangement serves for measuring and controlling the nip 
pressure of the roll nip N and/or the location of the rolls or any variables acting on 
these. 
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[Figur e l [00431 FIG, 7B, in turn, shows a method of the invention on a block 
diagram level. The method measures and controls by means of the difference 
variable the nip pressure of the roll nip N and/or the location of the rolls, or any 
variables acting on these. 

[00441 T he invention is described in greater detail below. 

[00451 T he control of the nip pressure in the roll nip N between a roll pair 2 of two 
rolls 2 1 , 22 is illustrated in [figur e l FIG, 1 . The roll pair 2 may be located in a 
calender, for instance, where a ffifare tfiber web W runs between the rolls, the 
ffibre lfiber web being calendered (profiled) on its surface as it passes through the 
roll nip N. A hydraulic cylinder 5 is connected to the roll 21 over a lever arm 52 
(piston). The pressure of the hydraulic fluid of the compression cylinder 51 of the 
hydraulic actuator 5 (hydraulic cylinder) is controlled by the digital valve pack 7. 
The pressure of the hydraulic fluid in the compression cylinder generates a specific 
force, by which the piston 52 acts on the roll 21. The roll 21 then exerts a force F on 
the stationary backing roll 22, generating a specific nip pressure in the roll nip N 
between the pair of rolls 2. 

[00461 T he pressure of the hydraulic fluid in the compression cylinder 51 is 
generated by opening one or more appropriate valves V; VHrrt to V8 of the digital 
valve pack 7. The digital valve pack comprises eight valves Vlfnt to V8 of different 
sizes, the liquid flow passing through the valves being doubled each time it passes 
from a smaller digital valve to the next size. The difference between the volume 
flows of two digital valves with consecutive volume flow rates is thus 1 00%, in 
other words, the volume flow of a valve with greater volume flow is alwaysf-thej 
double of that of a valve with smaller volume flow. The valve sizes are then e.g. 
valve VI one 1/min., valve V2 two 1/min, valve V3 four 1/min., etc. When it is 
desirable to generate e.g. a 10 kN nip pressure in the roll nip, the control system 3 
opens valve VI in the digital valve pack 7, so that hydraulic fluid flows into the 
compression cylinder 52 at a rate of 1 1/min and the force F exerted by the roll 21 on 



Page 14 of 31 



the backing roll 22 increases. Unless the force F or the nip pressure is desired, the 
valve VI is closed and the valve V2 is opened, and the nip pressure and/or the force 
F are monitored anew. This way of opening and closing the valves V; Vlfnt to V8 
of the digital valve pack 7 aims at a valve combination that best realifsfees the 
desired nip pressure. The digital valve pack in [figurel FIG. 1 comprises 8 valves, so 
that there are 2 8 = number of potential different volume flows, i.e. the digital valve 
pack has a resolution of 256. When the principally adopted nip pressures are known, 
all the practically occurring nip pressures can be realifsfeed by appropriately 
staggered volume flow rates of the individual valves in a digital valve pack and by 
an appropriate number of valves. Having but two states, the valves included in a 
single digital valve pack have very rapid functions; each valve is either open or 
closed. With an open valve, the valve transmits the entire volume flow rate of 
hydraulic fluid allowed by the valve, and with a closed valve, it is permeated by a 
zero amount of volume flow. Thus each digital valve operates on the on/off principle 
known in digital technology. The digital valve pack receives digital control signals 
from the control system 3. The control system, in turn, receives the pressure/force 
data it needs from the force sensor 4, which is connected to the shaft 21a of the roll 
21. 

[00471 T he arrangement 1 opening and closing the roll nip NfOJ in [figur e ! FIG* 2 
uses two digital valve packs 7; 7a; 7b, which both comprise Weight on/off valves. 
By means of the valves in the digital valve pack 7a, the pressure of the hydraulic 
fluid in the compression cylinder 5; 52 is increased in the cylinder portion 51a on the 
left-hand side of the piston head 52a of the piston 5; 51, and then the roll nip N 
opens. By contrast, by means of the valves in the digital valve pack 7b, the pressure 
of the hydraulic fluid is increased in the cylinder portion 51b on the right-hand side 
of the piston head, so that the roll nip closes. The rate of opening and closing the roll 
nip N, in turn, depends on the total volume flow rate of the opened valves. Opening 
different valve combinations achieves different opening rates of the roll nip, which 
depend on the cross-sectional area of the cylinder and on the fluid amounts flowing 
through the valves over a given period. 
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[00481 The roll nip is rapidly opened by opening all the valves in the digital valve 
pack 7; 7b simultaneously, and then no separate rapid opening valve will be 
necessary. Both the digital valve packs receivefsj their digital control signals 31 
from the control system 3. The control system, again, receives the positional data 41 
about the roll that it needs from a sensor 4 measuring the roll location or position, 
the sensor being preferably located in the rear portion of the hydraulic actuator 5 
with the hydraulic actuator viewed perpendicularly from the direction of the roll nip. 
The roll location can be measured either relatively to the backing roll or absolutely. 
Roll velocity data can also be included in the measurement data, and the velocity 
data can be measured by means of an acceleration sensor, for instance. 

[00491 T he arrangement of the invention also allows for attenuation of vibrations 
occurring in the roll nip in several devices used in paper and board machines, such 
as calenders, reelers, coating devices etc. [Figur e sl FIGS. 3A-3E illustrate^ how to 
attenuate vibrations in a roll nip N between the rolls 21, 22 in a roll pair 2 by means 
of the arrangement 1 of the invention. Vibrations in the roll nip are often due to 
fluctuating control, hydraulic actuators, eccentric rolls, etc. The roll nip N of a 
calender is schematically shown in [figuresl FIGS. 3A and 3E without a fftbre tfiber 
web passing through the roll nip, calender frame structures, etc. The control 
arrangement 1 in ffigur e l FIG. 3 A includes a sensor 4 for measuring vibrations 
exerted on the frame of the backing roll 22, a control system 3, two digital valve 
packs 7; 7a, 7b, and a hydraulic actuator (hydraulic cylinder) 5. Both the digital 
valve packs comprise Weight on/off valves, so that both have a resolution covering 
256 different states (volume flows). The valves in the digital valve packs 7 open and 
close liquid flows in compression cylinder portions 51;51a, 51b located on different 
sides of the piston head 52; 52a, and then the digital valve packs can be used for 
increasing and decreasing the fluid pressure in the roll nip N. The opening and 
closing of the valves in the digital valve packs 7 are controlled by the control system 
3, which receives vibration data 41 from the sensor 4. 

[Figur e l [00501 FIG. 3B shows a vibration occurring in the roll nip of the 
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apparatus of [figur e l FIG. 3 A, the vibration having been measured by the vibration 
sensor 4 of the arrangement 1 of [figur e ] FIG. 3 A. This vibration has an amplitude 
Al and a frequency f in the roll nip N. The vibration data 41 are transferred from the 
sensor 4 to the control system 3. The control system 3 determines a 
counter- vibration (difference value) for the vibration occurring in the roll nip 3, the 
phase of this vibration differing from that of the vibration in the roll nip. The 
counter- vibration is determined on the basis of the amplitude of the maximum 
permissible vibration (set value), for instance. After this, the control system controls 
appropriate valves in the digital valve packs 7 in [figur e l FIG. 3B so that this 
particular counter- vibration realifsjzes. The counter-vibration is illustrated in 
f figur e l FIG. 3C and it has a frequency f and an amplitude A2. Then the sum 
vibration in the roll nip is the sum of the vibrations shown in [figur e sl FIGS. 3B and 
3C, as shown in [figurel FIG. 3D. The amplitude of the sum vibration is A3 and its 
frequency is f. The amplitude A3 is smaller than the frequency A, implying 
attenuation of the vibration. This sum vibration can be remeasured by the sensor 4, 
and a suitable counter- vibration can be determined for it under the control procedure 
described above. 

[Figur e l [00511 FIG. 3E, in turn, illustrates a control arrangement 1, in which the 
switch means 7 comprises a digital valve pack 72 and a conventional proportional 
valve 71 . The nip pressure prevailing in the roll nip N is adjusted in a conventional 
manner per se by means of proportional valve 71 , which controls the pressure of the 
hydraulic fluid prevailing in different portions 51a and 51b of the compression 
cylinder 5; 51 by the intermediation of fluid transfusion lines si and s2. The portion 
51a of the compression cylinder is located on the left side of the piston head 52a of 
the piston 52 moving in the compression cylinder 5 1 , and accordingly, the portion 
51b of the compression cylinder is located on the right side of said piston head 52a. 
With the analogfuej control valve 71 in position a, the hydraulic fluid flow follows 
the line s2 to the right side 51b of the cylinder 51, while hydraulic fluid is discharged 
from the left side 51a of the cylinder along line si. This increases the nip pressure in 
the roll nip N. On the other hand, with the control valve 71 in position b, the 
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hydraulic fluid flow decreases the nip pressure in the roll nip N, because the 
hydraulic fluid flow follows the line si to the portion 51a of the compression 
cylinder 51, to the left side of the piston head, and escapes along line s2 from the 
portion 51b of the compression cylinder on the right side of the piston head. Should 
the sensor 4 detect vibrations in the roll nip, they can be attenuated by means of the 
on/off valves in the digital valve pack 72 by opening and closing digital valves as 
shown in [figures! FIGS. 3 B to 3D, by a counter- vibration in a phase opposite to that 
of the measured vibration. The vibrations to be attenuated may also originate from 
the operation of an analogfttef control valve. 

[00521 The control arrangement of [figur e l FIG. 4 is used for positioning the reel 
core 21 of a reeler 9 relative to the reel cylinder 22 and also for controlling the nip 
pressure of the roll nip N of a roll pair 2 formed of a reel cylinder and a reel core. 

100531 Should a conventional control arrangement with a large-sized control valve 
be used for shifting the reel core 21 of the reeler relative to the reel cylinder 22 and 
for maintaining the nip pressure, the control would have a tendency to fluctuate: the 
change of volume flow of hydraulic fluid required for maintaining the nip pressure 
between the rolls 21, 22 is relatively small, whereas the change of volume flow of 
hydraulic fluid required for shifting the location of the reel core in said hydraulic 
means is relatively great. With the control switching from positioning of the mutual 
location of the rolls 21, 22 to control of the nip pressure prevailing in the roll nip 
between said rolls, or vice versa, the mass of a large-sized control valve is one 
reason of problems in passing from one control state to another, resulting in a 
tendency of fluctuating control. Fluctuating control, in turn, causes irregular reeling 
of the [fibr e ! fiber web onto the reel core. 

[00541 In accordance with the invention, the on/off digital valves V included in the 
digital pack are small-sized and have rapid operation. The control arrangement 1 
illustrated in [figurel FIG. 4 comprises a digital valve pack 7, by means of which not 
only the position of the reel core 21 is adjusted relative to the stationary reel cylinder 
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22 but also the nip pressure of the roll nip N between the reel core 21 and the reel 
cylinder 22. The control arrangement 1 comprises a control system 3, which receives 
data indicating the location of the reel core 21 from the position sensor 4; 4a and 
also receives continually or intermittently from the force sensor 4; 4b measurement 
data 4 indicating the nip pressure in the roll nip N or the force exerted by the reel 
core 21 on the reel cylinder 22. The position sensor 4; 4a detects the thickness s of 
the ffibre lfiber web layer W on the reel core 21, the sensor being usually located in 
the immediate vicinity of the outer surface of the ffibre lfiber web W wound around 
the reel core. Detection of the thickness of the ffibrel fiber web layer can be 
performed either by a mechanical position sensor as in the figure, or on the basis of 
any characteristic of the ffibre tfiber web. In mechanical detection, the position 
detector 4; 4a is moved in the direction of the arrow with a full head, the thickness s 
of the ffibre lfiber web layer increasing as the position sensor sends the control 
system data about the position of the outer surface of the ffibrejfiber web. In 
[figur e l FIG, 4, the position sensor 4; 4a is placed on the side of the reel core, on top 
of the ffibre tfiber web, and it is moved in the direction of the arrow with a full head 
as the thickness of the ffibre jfiber web layer increases. However, the position 
sensor could as well be located at the end of the rear roll, and then the thickness of 
the ffibre ffiber web layer would be measured by means of say, a photoelectric 
sensor. In some cases, the sensor may also measure a physical property of the 
ffibre ffiber web, such as light transmission, for instance, which allows calculation 
of the thickness s of the ffibre jfiber web layer on the reel core in the control system 
3. The arrangement also includes a force sensor 4; 4b for measuring the force F 
exerted by the reel core 21 on the reel cylinder 22. The force sensor operates only 
when the roll nip N is closed. The force sensor can also be replaced with a pressure 
sensor, which measures directly the nip pressure prevailing in the roll nip N between 
the reel cylinder and the reel core. 

[00551 The analogfuef signals 41; 41a, 41b measuring the position and force are 
transferred from the force sensor 4; 4b and position sensor 4; 4a to the control 
system 3, where they are processed under the control function G(s) of the control 
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system in order to control the pressure in the roll nip and the position of the reel core 
2 1 and the reel cylinder 22 by means of the control signals 31 to be transmitted to 
the digital pack 7. The control signals 31 sent from the control system 3 are already 
in a digital form, so that they need not be converted into analogftre} form, unlike 
control signals sent to analogftte} valves. With the roll nip N closed, the pressure 
prevailing in the roll nip is adjusted on the basis of measurement results 41 ; 41b sent 
by the force sensor 4; 4b by opening and closing appropriate valves in the digital 
pack by means of control signals 3 1 . When the thickness s of the [fibrel fiber web W 
around the reel core has increased to such an extent that the reel core 2 1 needs to be 
displaced relative to the reel cylinder 22, appropriate on/off valves V; Vlfrrl to V5 in 
the control pack 7 are opened so that the volume flow of the fluid entering the 
hydraulic cylinder 5 is sufficient for generating a given hydraulic fluid pressure in 
the compression cylinder, which, in turn, generates the desired movement of the 
lever arm 5; 52 (piston) connected to the reel core 21. By altering the magnitude of 
the volume flow, the velocity of movement of the reel core can be controlled in the 
direction of the arrow with a full head. Even though the control mode were rapidly 
switched from control of the pressure in the roll nip N to control of the mutual 
position of the reel core 21 and the reel cylinder and vice versa, there would be no 
notable control fluctuation, because changes in the volume flow are controlled by 
rapidly operating on/off valves. In the arrangement 1 in [figur e ! FIG. 4, the digital 
valve pack 7 has five on/off digital valves V; Vlfcrt to V5, the control resolution of 
this particular digital valve pack comprising 2 5 = 32 states, which is enough for most 
reelers. By increasing the number of valves contained in the digital pack, even high 
resolutions are rapidly achieved; e.g. 16 on/off valves already achieves a control 
resolution of 2 16 = 65536 different states. 

[00561 The control arrangement shown in [figurel FIG. 4 can also be connected 
with attenuation of vibrations generated in the roll nip. The amplitude and the 
frequency of the vibrations are measured with acceleration or force sensors, on the 
shaft of either of the rolls (21 or 22), for instance. The vibration signals are 
transferred to the control system 3, which controls the valves of the digital valve 
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pack 7 under its control function G(s) to be switched open and off, so that the reel 
core 21 is made to vibrate in a phase opposite to an artificially detected vibration. 
The attenuation of the vibration is illustrated more in detail above in connection with 
ffigttretFIG.3. 

f Figm e sl r00571 FIGS. 5 A and 5B illustrate the implementation of the 
arrangement of the invention at a coating station and the conversion of measurement 
signals from the sensors into control signals. 

K)0581 In ffigurefFIG. 5A, the ffibrcffiber web W passes through the roll nip N 
between the roll pair 2 formed of the roll 21 and the backing roll 22, the coating 
agent being transferred onto the surface of the ffibre lfiber web in the roll nip from 
the surface of the roll and its backing roll. The coating agent is transferred onto the 
surface s of the rolls 21, 22 from the coating agent application stations 6; 61, 62, 
whose structure and operation are conventional per se. When it is desirable to open 
or close the roll nip N, the roll 21 is shifted relative to the backing roll 22 with a 
hydraulic cylinder 5 connected to a bearing housing of the roll 2 1 and 
simultaneously the force exerted by the roll on the backing roll is changed with the 
hydraulic cylinder while the roll nip N is closed. When the fluid pressure of the 
cylinder portion below the piston head moving in the cylinder is increased, the roll 
nip opens, or when the roll nip is closed, the nip pressure decreases, whereas, as the 
fluid pressure of the cylinder portion above the piston head moving in the hydraulic 
cylinder is increased, the roll nip is closed, and with the roll nip closed, the nip 
pressure increases. The position of the roll 21 relative to the backing roll 22 is 
measured with position sensors (shown more in detail in [figure! FIG. 5B) located at 
the lower end of hydraulic cylinders at each end of the roll 21 and detecting the 
position of the piston moving in the cylinder. The force exerted by the roll on the roll 
21 in the nip N, in turn, is measured on the basis of the compression force between 
the piston and the bearing housing, by means of a force sensor 4; 4b connected to the 
upper end of the piston. [Figur e l FIG. 5 A shows a force sensor 4; 4b functionally 
connected to a hydraulic cylinder 5 located at the first end of the roll pair, i.e. the end 
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illustrated in the figure, a similar force sensor being provided at the other end of the 
roll pair 2. 

[Figur e l [00591 FIG, 5B illustrates the processing of measurement signals 4; 41 
arriving from the force sensor 4; 4b used in the apparatus of f figure! FIG. 5A and 
the position sensor 4; 4a and the control of the switch means 7 on the basis of 
measurement signals. The force sensor 4; 4b measures continuously the force 
exerted by the roll 21 on the backing roll 22 in the roll nip N and indicates the force 
level as an analogftfe} measurement signal 41 ; 41b by means of the voltage (U). The 
position sensor 4; 4a, in turn, measures continuously the position of the roll 2 1 
relative to the backing roll 22 and indicates the position as an analogftref 
measurement signal 41 ; 41 a by means of the current level (A). The measurement 
signals are transferred to a controller 3, which converts the measurement signals 41; 
41a, 41b into digital control signals 31 under its control function G(s). The control 
signals 31 are transmitted as such to digital valve packs 7; 7a, 7b, which increase 
and decrease liquid flows in portions of the cylinder 5 1 located on different sides of 
the piston head 52; 52a by means of on/off digital valves on the basis of control 
signals 3 1 . Digital valves of the digital valve pack 7; 7a serve to adjust the pressure 
of the hydraulic fluid in the cylinder portion 51a on the left side of the piston head 
52a of the cylinder 51 and digital valves of the digital pack 7; 7b serve to adjust the 
fluid pressure of the cylinder portion 51b on the right hand of the piston head 52a. 

[00601 T he system may comprise a switch between the control system 3 and the 
digital valve packs 7, for selecting the control mode between position control and 
force control, however, no such switch is usually needed, unlike a conventional 
control arrangement using both control valves and analogfttej connections, because 
the on/off valves contained in the digital valve pack have sufficiently rapid operation 
for switching the control mode from position control to force control and inversely, 
almost without any delay. The control arrangement of the invention has the 
additional marked advantage over an arrangement for controlling the roll position 
and the roll nip pressure using analogfttej control valves that control signals 31 from 
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the controller 3 need not be converted into analogfttet control signals, yielding 
simpler control of the arrangement and reduced loss of information during signal 
conversions. 

fFigur e l [00611 FIG. 6A, again, is a simplified view of a "multi-zone roll" 23 
equipped with pressurifsfeing means 5; 51 within the frame, and [figurel FIG. 6B 
shows the use of such a "multi-zone roll" in a multinip calender 20. The multi-zone 
roll has a stationary static frame 1 1 and hydraulic cylinders 5, 51 connected to the 
frame, which can be pressurifsfzed in couples each time. A mantle 23 a rotates about 
the frame 1 1 . Journaling 8 is provided between the mantle 23 a and the frame 1 1 . The 
pressurifsjzing of the hydraulic cylinders is controlled by the digital valve pack 7; 
71, which receives control signals 31; 31a from the control system 3. Hydraulic 
cylinders 5; 52 provided at the ends of the multi-zone roll serve to control the 
calender pressure by the intermediation of the digital valve pack 7; 72. The digital 
valve pack 7; 72 controlling the calender pressure is also connected to the control 
system 3, from which it receives the control signals 3 1; 31b. 

[00621 Different parts of the mantle can be pressurifsjzed in different ways by 
means of hydraulic cylinders 5; 51 supported by the static roll frame 11. The 
hydraulic cylinders 5; 51 are pressurifsfeed in couples each time, so that the 
illustrated fmulti- zou e l multi-zone roll has five zones 51; 51a, 51b, 51c, 5 Id, 51e, 
each of which is pressurifsjzed with an individual fluid transfusion duct. Each of 
said fluid transfusion ducts is connected to one of the on/off valves of the digital 
valve pack 7; 71, which are controlled by means of control signals 31a from the 
control system 3. By opening and closing appropriate valves of the digital valve pack 
7; 71 the desired zones 51 under the mantle 23 a of the multi-zone roll can be 
pressurifsfeed. At the ends of the multi-zone roll 23 shown in [figur e l FIG. 6A, 
hydraulic cylinders 5; 52; 52a, 52b are provided, by means of which the multi-zone 
roll 23 can be raised and lowered. These hydraulic cylinders are controlled with a 
separate digital valve pack 7; 72, which receives control signals 31; 31b from the 
control system 3. The number of digital valves in the digital valve pack 7; 72 and the 
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volume flow they transmit are selected so that the desired pressure levels of the 
hydraulic fluid are generated in the hydraulic cylinders 5; 52a, 52b, as explained 
above in connection with [figur e l FIG. 1 . 

[00631 T he operation of the hydraulic cylinders 5; 45 at the ends of the multi-zone 
rolls of the type shown in ffigurel FIG. 6 A and that of the pressurifsfeing means 5; 
51 within the multi-zone rolls is controlled in conventional control arrangements by 
means of analogftte} control valves and switches. Such control arrangements are 
often susceptible to fluctuating control, because there are delays due to the operation 
of the control valves during the changes in the pressurifsfeation of different zones 
Slafnt to 51e. By contrast, in the control arrangement of the invention shown in 
ffigur e l FIG. 6A, the liquid flow from the hydraulic station (not shown in the figure) 
to the pressurifsfeing means 51 is controlled with the digital valve pack 7; 71, which 
has 5 on/off valves. Each valve opens and closes a fluid transfusion duct leading to a 
given hydraulic cylinder pair 51; 51afr7t to 51e under the roll mantle. The digital 
valves have rapid operation, so that the pressurifsfeation in the different roll zones 
can be quite rapidly changed, allowing crown variation control requirements caused 
by the weight of the roll to be rapidly met. The other digital valve pack 7; 72, in turn, 
serves to change the nip pressure of the roll nips and also to open and close roll nips 
by varying the fluid pressure of hydraulic cylinders 5; 52; 52a, 52b at the ends of the 
roll. The roll nips can also be opened/closed at the desired rate by opening/closing 
appropriate valves of the digital pack, as explained above in conjunction with figure 
2. A conventional prior art control system for controlling the functions of a multinip 
calender comprises a microcomputer, which receives continuously information about 
the nip parameters from measurement sensors measuring these parameters and 
which transmits, on the basis of these data, control signals to hydraulic cylinders 
controlling the crown variation within the rolls and pressurifsjzing the mantle and to 
hydraulic cylinders adjusting the nip pressure by means of analogftief valves and 
switches. Before the control signals are sent, they are converted from a digital form 
into an analogftte} form with a view to controlling analogftte} control valves. By 
contrast, in the control arrangement of the invention, control signals 3 1 in digital 
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form coming from the control system 3 need not fto-fte converted into analogfttef 
form, because the control valve(s) have been replaced with digital valve packs, 
whose control signals are digital. 

[00641 Multi-zone rolls are often used as the uppermost or lowermost rolls and 
also as idle rolls in multinip calenders. [Fi g ur e l FIG. 6B illustrates an exemplified 
vertically directed multinip calender 20, in which multi-zone rolls of the kind shown 
in [figur e l FIG. 6A have been used as the uppermost roll 23; 23a and the lowermost 
roll 23; 23b in the set of rolls. The multi-zone rolls 23; 23 a and 23b comprise 
pressurifsfeation means within the rolls as shown in [figur e l FIG. 6A and hydraulic 
cylinders 5; 52a, 52b have been connected to these rolls to be used for generating the 
desired nip pressure distribution and nip pressure in the multinip calender 20. In 
addition, these hydraulic cylinders serve to open and close calendering nips N in the 
set of rolls during a path interruption, for instance. There are no loading means 
within the rolls among the idle rolls 24; 24a, 24b, 24c between the uppermost roll 
23; 23 a and the lowermost roll 23; 23b, however, loading arms 12 have been 
connected to their bearing housings, and in turn, hydraulic cylinders 53; 53a, 53b, 
53 c have been connected to the loading arms for compensating the weight of the 
masses of the auxiliary means at the ends of these idle rolls, such as steam boxes and 
removal rolls (not shown in the figure). In addition to multinip calenders such as 
supercalenders, multi-zone calenders are generally used in presses for dewatering the 
ffibre tfiber web. 

[00651 The multinip calender 20 shown in [figurel FIG. 6B uses the control 
arrangement 1 of the invention for controlling the nip loads and nip load profiles of 
the roll nips N of a set of rolls. The control system 3 receives continuously 
information about the nip parameters from measurement sensors (not illustrated) 
measuring these parameters and controls the hydraulic cylinders 53; 53a, 53b, 53c 
compensating the weight of the auxiliary means on the basis of these data by sending 
control signals 31; 3 Id to the digital valve packs 7; 71. The number of on/off valves 
of the digital valve packs and the flow rate ratios have been selected such that the 
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digital valve packs 7; 71 a, 71b, 71c allow optimal compensation of the loads caused 
by the weight of the auxiliary means of the rolls 24; 24a, 24b, 24c. Each of the 
digital valve packs 71; 71a, 71b, 71c shown in ffigttreJFIG. 6B has five on/off 
valves, so that each of them is able to control 2 5 = 32 different load compensating 
states. The control system 3 also controls the calendering pressure of the set of rolls 
and hydraulic cylinders 5; 52a, 52b functionally connected to the uppermost and the 
lowermost roll and controlling the opening and the closing of the roll nips by 
sending control signals 31; 31c to the digital valve pack 7; 72. The digital valve 
packs 7; 72; 72a, 72b controlling the calendering pressure and the opening and 
closing of the nips may be identical or different. Each of the digital valve packs 72 
shown in ffigur e l FIG. 6B has five on/off valves, so that they can achieve 2 5 = 32 
different control states of calender loading and for the rate of opening/closing the 
roll nips N. 

[Figur e s! [00661 FIGS. 7A and 7B illustrate the control arrangement and method 
of the invention as a block diagram. 

[Figur e ! r00671 FIG. 7 A is a block diagram of the control arrangement 1 of the 
invention for controlling the position and/or force of two elongated rolling devices in 
the roll nip N between two elongated rolling device pairs 2 in a paper machine. The 
rolling devices comprise a roll and its backing roll or a roll and a doctor blade, for 
instance. The control arrangement 1 comprises, as shown in [figur e l FIG. 7A, a 
measuring means 4 for measuring the position and/or force of the rolling device or 
any variable acting on these and for sending a measurement signal 41 to the control 
system 3. The control arrangement 1 further comprises a hydraulic means 5, by 
means of which the position and/or force of the rolling device is changed in the roll 
nip, a switch means 7 for controlling the volume flow of the hydraulic means and a 
control system 3 for receiving a measurement signal 41 and for comparing the 
information contained in the measurement signal with the set value of the variable in 
order to generate a control signal 3 1 and to transmit it to the switch means 7. The 
switch means has receive means for receiving and processing a control signal and at 
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least one digital valve pack having on/off valves, which can be opened and closed on 
the basis of a control signal in order to change the fluid pressure of the hydraulic 
means and/or the liquid flow rate to the hydraulic means. 

[00681 In accordance with ffigtire tFIG. 7B the control method, in turn, serves to 
control the position and/or force of an elongated rolling device in the roll nip N 
between the rolling device pair 2 formed of two elongated rolling devices in paper 
machines. The position of the rolling device relative to the other rolling device 
and/or the force exerted by the rolling device on the other rolling device or any 
variable acting on these is measured. The measured variable value is compared with 
the set value of said variable in order to obtain the difference value of the variable. 
The difference value is used as a basis for adjusting the position of the rolling device 
and/or the force it exerts on the other rolling device with the aid of the hydraulic 
means. The fluid pressure of the hydraulic means and/or the liquid flow rate to the 
hydraulic means is changed in order to alter the difference value by opening and/or 
closing at least one on/off valve in the digital valve pack connected to the hydraulic 
means. 

100691 Only a number of embodiments of the method of the invention and of the 
related control arrangement has been described above, and it is obvious to those 
skilled in the art that the invention can be implemented also in other ways within the 
scope of the inventive idea defined in the claims. 

[00701 Consequently, arrangements utilifsfeing a digital valve pack can be applied 
for partly or completely compensating loads caused by nip pressures of vertically 
positioned multinip calendars, opening and closing velocities of the roll nip and 
auxiliary equipment of the idle means, which are of the type disclosed by DE patent 
specification 10101182. 

[00711 With the use of the arrangement of the invention, the mass of rolls can also 
be controlled in an arrangement of the kind disclosed by DE patent application 
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10006299, in which the valve 32 shown in ffigm^FTG. 2 of the patent application 
is replaced with a digital valve pack, which closes and opens rapidly flows from 
pumps 23 and 25, allowing the velocity of movement of the piston moving within 
the roll and the fluid amounts within the roll to be rapidly changed. 

[00721 In the embodiment illustrated in [figur e sl FIGS. 5A to 5B above, the nip 
pressure of the roll nip and the opening and closing of the roll nip are adjusted in the 
apparatus used for ffifare tfiber web coating by means of the control arrangement of 
the invention. The coating agent is transferred onto the ffifare tfiber web in the roll 
nip between the roll and its backing roll from the surface of the roll and/or the 
backing roll or from endless belts rotating about the roll and/or its backing roll. The 
coating agent is transferred onto endless belts of the roll and/or its backing roll or 
rotating about the roll and/or its backing roll at application stations, which in several 
embodiments include an application means (= rolling device) pressed against the 
roll or the endless belt rotating about the roll, such as a blade or a rod. The load 
pressure between the application means and the roll or the endless roll rotating about 
the roll can be changed with a hydraulic actuator connected to the application means, 
such a hydraulic cylinder, in order to control the thickness and smoothness of the 
coating agent. The arrangement of the invention allows rapid and precise action on 
the load pressure between the application means and the roll or the endless belt 
rotating about the roll by conducting the hydraulic fluid flow passing to the hydraulic 
actuator through the digital valve pack, which has an appropriate number of on/off 
valves for achieving the desired load pressure level. 

[00731 T he load pressure between the doctor blade (= rolling device) and the roll 
surface can also be altered with the arrangement of the invention in doctor blades 
wiping the roll surface, which are commonly used in apparatuses for calendaring a 
ffifare tfiber web, among other things, by conducting the hydraulic fluid flow 
pressing the doctor blade against the roll through the digital valve pack, which has 
an appropriate number of on/off valves for achieving the desired load pressure level. 
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[00741 The examples above describe the use of digital valves having two states. 
Digital valves may also have several states. Thus, a digital valve having say, three 
states could transmit oil into two directions, and in one position, it would not allow 
fluid to permeate at all. The operation of the valve can then be depicted as follows: 
State + 1 : the valve transmits oil into a first direction, to the front side of the piston 
in the cylinder, for instance. 

[00751 State 0: the valve is closed and does not transmit fluid. 

[00761 State- 1: the valve transmits oil into a second direction, e.g. to the rear side 
of the piston in the cylinder, i.e. to the side of the piston rod. 

[00771 Such a valve would operate in the way of an analogftte} servo valve (the 
valve being closed in the k e n t iel center of the spindle), but would open to 100% or 
by digital steps each time. This allows the same valve to drive the nip into closed 
position with a full flow or to drive it into open position with a full flow, the 
opening/closing velocity of the roll nip depending on the size of the valves/valve 
combinations of the digital pack used in each case. The three-step valve digital valve 
mentioned above (having three states) is also preferably used in the vibration control 
of the roll nip, and then the digital valve can transmit oil into two directions, 
t 
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Abs t rac t - 
Tile inv e n t ion r e la t es to a m et hod f o r c o ntr o lling the posi t i o n and/ o r f o rc e o f an 
elonga te d r o lling d e vic e in t h e roll nip (N) b et w e en t w o e longa t ed rolling 
devic e s in] 
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ABSTRACT OF THE DISCLOSURE 

In paper and board machinesfrTtJhe position of fthefa rolling device relative to 
[ t h e oth e r! another rolling device and/or the force exerted by the rolling device on 
the other rolling device or any variable acting on these is measured, and the value of 
the measured variable is compared with the set value of said variable in order to 
obtain the difference value of the variablefr^F K and th e position of the rolling device 
and/or the force it exerts on the other rolling device is controlled on the basis of the 
difference valu c[ of the variabl e ] . The fluid pressure of the hydraulic means (5) 
and/or the flow velocity of the fluid to the hydraulic means is changed in order to 
alter the difference value of the variable by opening and/or closing at least one 
digital valve in a digital valve pack (7) functionally connected to the hydraulic 
means (S). 
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